Demixing was investigated in the molten salt families formed with thallium (I) halides and lithium or sodium halides. Measurements were carried out on the twelve stable diagonals of the corresponding leciprocal ternary mixtures. Liquid-liquid equilibria were found in the three systems TICl + LiF, TIBr + LiF and TlI + LiCl while in the two systems formed with Til and LiF or NaF measurements could not be carried out owing to the thermal instability of Til.
The present paper reports on the occurrence of demixing in melts formed with thallous halides and lithium or sodium halides. The stable diagonals of the relevant reciprocal ternaries were only taken into account: thus twelve mixtures (6 with the lithium ion and 6 with the sodium ion) were studied. Unfortunately, for LiF + TlI and NaF + Til, the demixing expected could not be proved due to thermal instability of the thallium salts in the temperature range concerned. Previous literature reports only on the LiCl + TlBr [1] and NaCl + TlBr [2] systems, both of which do not exhibit liquid-liquid (LL) equilibria.
Research carried out on the eight remaining mixtures yielded the following results. The systems formed with LiF and T1C1 or TIBr show immiscibility in the molten state, whilst the systems formed with NaF and T1C1 or TIBr do not. Mixtures of Til with LiBr, NaCl or NaBr present "S" shaped liquidus curves indicating a mere tendency to demix. Quantitative results on the first two systems are shown in Figure 1 .
Finally, for LiCl + Til a miscibility gap (MG) occurs in a temperature range suitable for full detection. Thus, it was thought proper to extend the study Reprint requests to Prof. Cesare Sinistri, Istituto di Chimica Fisica e di Elettrochimica, Universita di Pavia, 1-27100 Pavia/Italien. of the LL equilibria as a function of temperature to the whole composition square of the reciprocal ternary Li, Tl/Cl, I. [7]), and assuming AHp -3 kcal mol -1 . Table 1 summarizes information about demixing for the twelve systems examined; the standard enthalpy changes, AH 0 , of the corresponding metathetical reactions are also reported. The AH 0 values, calculated as previously indicated [3] on the basis of literature data [4 -6] , help to quantify the demixing tendency of a given system. The question marks denote the two mixtures that could not be investigated. At any rate the AH 0 values suggest occurrence of a MG to be likely for LiF + Til, but doubtful for NaF + Til due to the high melting point of NaF (995 °C).
The apparatus and the experimental procedure were described previously [8] . The salts used were: Merck suprapur Lithium and sodium halides; Fluka puriss. TIL Moreover, Merck pro analysis T1N03 and Fluka puriss. KCl and KBr were employed to prepare T1C1 and TIBr. Particular care was devoted to the drying of the lithium salts.
The Reciprocal Ternary System Li, Tl/Cl, I Figure 2 shows the binary solid-liquid (SL) equilibria occurring along the sides of the composition square; the coordinates of the eutectics are also reported. Figure 3 shows the SL and LL equilibria along the stable and unstable diagonals (LiCl + Til and Lil+TlCl, respectively): the demixing areas are shaded.
As regards the stable diagonal, the primary crystallization temperature (PCT) is constant at 580 °C from xLic\ = 0.07 to xLiCi = 0.94; in this pseudo binary the LL maximum is at ataci = 0.58 and 734 °C, and the eutectic at xuci = 0-02 and 423 °C.
As regards the unstable diagonal, the PCT varies from 517 °C (xLiI = 0.35) to 515 °C (xLii = 0.65) going through a maximum at 580 °C (arm = 0.50) ; the PM is at 732 °C (xLiI = 0.50).
The LL and SL equilibria along the four most important off-diagonal cuts are reported in Figure 4 . Finally an "a priori" prediction of the LL equilibria was carried out by means of the CIS theory [9] . As shown in previous papers [10, 11] , calculations require the knowledge of the standard Gibbs free energy change, AG 0 , for the metathetical reaction, of the four parameters, k, relevant to the binary mixtures, and of the coordination number Z. The first parameter has been deduced from the equation AG 0 = 11.5 -0.0008 T kcal mol -1 , which is compatible both with the data of Table 1 and with the relation suggested by Lumsden for the double decomposition of the alkali halides [5] . Moreover, Lumsden reported k (LiCl + T1C1) = -1.4 and k (T1C1 + T1I) = 0.8 kcal mol -1 [5] , while in a previous paper [3] we took k (LiCl + Lil) = 1.0kcal* mol -1 . For k (Lil + Til) the value -1.5 kcal mol -1 was assumed here together with Z = 6. It should be noted that the four binary systems which represent the sides of the composition square are very likely affected by solid solutions; thus the method of the coordinates of the binary eutectics suggested in [9] cannot be used.
The results of the calculations based on the above set of data are summarized in Figure 6 . The upper critical point was calculated at arLiCi = 0.57, xtii = 0.43 and 735 °C, in fair agreement with the experiment. Also the LL isotherms calculated simulate, satisfactorily, the trend of the experimental data.
